Fluoxetine and olanzapine have synergistic effects in the modulation of fibroblast growth factor 2 expression within the rat brain.
The combination of the antidepressant fluoxetine (FLX) and the atypical antipsychotic olanzapine (OLA) appears to be more effective for the treatment of resistant depression than single drugs. We hypothesize that such combination may determine a specific modulation of neuroplastic genes, which could contribute to therapeutic activity. We investigated the expression of the neurotrophic molecule basic fibroblast growth factor 2 (FGF-2) after acute or chronic administration of FLX and OLA, alone or in combination. Ribonuclease (RNase) protection assay and Western blot analysis were employed to determine FGF-2 expression in different brain structures and to identify the intracellular pathways possibly involved in FGF-2 modulation. After single injection, we found that FGF-2 mRNA levels were selectively upregulated in the prefrontal cortex only when the two drugs were coadministered, an effect paralleled by a significant increase of phosphorylated protein kinase B (P-Akt) levels. Conversely, chronic treatment with a combination of FLX and OLA (FLX+OLA) increased FGF-2 mRNA levels in prefrontal cortex, as well as in hippocampus and striatum. Based on these data, we hypothesize a role of endogenously synthesized FGF-2 in the effects of FLX/OLA combination on brain function and plasticity, which could contribute to its superior efficacy for the treatment of resistant depression.